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Introduction

The  hydrogenation,  disproportionation,
desorption, recombination (HDDR) process has
been extensively studied for a modification of the
structure of alloys with the aim of improving their
properties. The realization of the HDDR and its
effect on characteristics of materials, including
magnetic properties, are interesting both from a
purely scientific standpoint and from the applied
one [1]. This phenomenon takes place not only in
ferromagnetic alloys but also in other intermetallic
compounds in particular ZrT, (T=Cr, Mn, Fe, Co)
[2] and LaNis_,Al, compounds [3].

The aim of the given work is establishing of
the conditions and character of phase
transformations in LaNis Co,—H, (x=0.2; 0.6; 1.0;
1.5 and 2.0) system.

The process of interaction was studied by
means of differential thermal analyses (DTA) with
the measurement of pressure change in the
temperature range 20-950 °C at the initial
hydrogen pressure 0.1-5.0 MPa. The X-ray phase
analysis of materials was carried out by XRD
patterns recorded from DRON-4 diffractometer
(with Ni K, radiation).

Results and discussion

The heating of LaNis,Co—H, (x=0.2; 0.6;
1.0) systems to 900-950°C is accompanied by
formation of hydrides at low temperatures, their
decomposition at 165-260 °C and following
formation at 120-105 °C during cooling (Fig.1a).
The type structure of the initial single phase
compounds is not changed after treatment of the
alloys at the indicated above conditions (Fig.2).

The heating of LaNi;sCo;s-H, system
(PH2 =5.0 MPa) to 880 °C with holding for 1.5 h

leads to an amorphisation of the initial compound
(Fig. 3b). Both a partial and full hydrogen
desorption result in the recombination of
amorphous products (Fig. 3¢, d). A part of cobalt,
as individual phase, remains at the given
recombination conditions.

The heating of single phase LaNi;Co,
compound in hydrogen to 810 °C with holding for
1.5 h leads to a start of disproportionation
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Fig. 1. The thermograms of heating of
LaNis_.Co,—H, systems, x=1.5 (@) and 2.0 (b).
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Fig. 2. XRD patterns of cast LaNi4Co compound ()
and after heating and cooling in hydrogen (b).

(Fig. 4a) with the formation of lanthanum hydride
and cobalt. The increase of temperature up to
955 °C results in amorphisation of the initial



compound (Fig. 4b). The desorption of hydrogen
occurs in four stages with the maxima at 70, 16,
240 and 555°C during heating of partial
disproportionated compound in vacuum up to
880 °C.
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Fig 3. XRD patterns of LaNi;sCo;s compound:
initial alloy (a); after heating in hydrogen to
880 °C and holding for 1.5 h (b), after heating in
vacuum of amorphous products to 285 (c¢) and
940 °C (d); T.str. — type of structure.

The composition of the disproportionated
products is not changed after partial hydrogen
desorption at 330 °C (Fig. 4c). The full hydrogen
desorption results in the formation of unknown
phase.
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Puc. 4. XRD patterns of LaNi;Co, compounds:
after heating in hydrogen to 810 °C and holding for
1.5 h (a), after heating in hydrogen to 955 °C (),
after heating in vacuum of disproportionation
products to 330 (¢).

Conclusions
It was found that heating of LaNis Co, (x=1.5
and 2.0) compound in hydrogen to 810-950 °C at

PH2 =5.0 MPa leads to a partial disproportionation,

with the formation of lanthanum hydride and
cobalt, or amorphisation.
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Berymiienue

[Iporecc tuapupoBaHHs, AUCIPONOPIIHOHHU-
poBanus, necopOuuu, pekomoOunanuu (I'I1JIP)
WHTEHCHBHO  W3ydYaeTcss I MOJU(HUKAINH
CTPYKTYpPHI CIUIAaBOB C IIENbIO YIyYIICHUS WX
cBorctB. Peammzauus I'J/IP u ero BiausiHue Ha
XapaKTEepUCTUKU  MaTepuaioB, B  YacCTHOCTHU
MarHWTHBIX, BBI3BIBAET KaK HAy4YHBIH, TaK W
npakTuueckuil uHTEepec [1]. D10 sABNIEHHE MMeeT
MECTO HE TOJBKO B ()ePPOMArHUTHBIX CILIABAX, HO
U B IpyTUX coequHeHusx, a umenno ZrT, (T=Cer,
Mn, Fe, Co) [2] u LaNis_ Al [3].

Lenp paHHOW paboOThl - HCCICIOBAHUE
(hazoBeix mpeBpamienuii B cucreme LaNis Co,—
H,, x=0,2; 0,6; 1,0; 1,5 u 2,0.

Ilpouecc  B3aMMOAEHCTBUS  HCCIEIOBAIH,
ucnonb3ys auddepeHnanbHbIi  TSPMUYCCKHIA
ananmus (JITA) u u3mepsiss u3MEHEHUE NIaBJICHUS B
JMara3oHe TemIeparyp oT KoMHaTHO# 1o 950 °C
Ipy HAvadbHOM JaBlieHWU Bogopona ~5,0 MPa.
Da30BO-CTPYKTYPHBIE HCCICIOBAHUS MATEPUAIOB
(PDA) mpoBOAHIIN METOIOM CHSTHS TOPOIIKOBBIX
mudpakrorpamm Ha mudpakromerpe JPOH-4 ¢
ncrionb3oBanueM Ni K, -u3ayueHust.

PesyabTaThl u 00cyxk1eHne
Harpes cucrem LaNis Co,—H,, x=0,2; 0,6;

1,0 bi (o) 900-950°C COTIPOBOKIACTCS
obpa3zoBaHueM THIPUIOB npu HU3KHUX
TeMIepaTypax, X pasIoXKeHHEM npu

165...260 °C 1 moBTOpPHBIM 00Opa3oBaHHEM MpHU
120...105 °C Bo Bpems oxnaxnaeHus (puc.la).
ITocie 00paboOTKM CIUIaBOB TIPH  YKa3aHHBIX
YCIIOBUSX CTPYKTypa HCXOTHOU ¢hass
coxpansietcs (puc.2).
Harpes CHUCTEMBI

(P,

MIPUBOANT K amopdu3anuyl HCXOMHOTO CIlIaBa

LaNi3,5C01,5-H2
=5,0 MPa) o 880 °C ¢ Beinepxko#i 1,5 waca

(puc. 3b). Kak wuyacTuuHOe, TaK M TIOJHOE
BBIJICJICHHE BOJOPOJa HArPEeBOM B BaKyyMme
3aKaHIMBACTCS  PEKOMOMHAIMEH  aMOpPQHBIX

npoaykToB (puc. 3¢, d). [Ipu DaHHBIX YCIOBHSIX
PEKOMOMHAIIMK COXpaHseTcs 4YacTh KoOaibTa B
Ka4eCTBE OTAENbHON (a3bl.
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Harpes ognodaznoro coemunenns LaNi;Co, B

Bogopome mo 810°C ¢

BbIZIEpKKOH 1,5 ywaca

IMPUBOAUT K HaUally €ro AUCIpoOnoOpHruOHNPOBAHNA
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Puc. 1. Tepmorpammer HarpeBa cuctem LaNis Co,—

H,, x=1,5 (a) u 2,0 (b).
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JIUTOIrO COCIMHCHUA

LaNiyCo (a) m mocie ero HarpeBa ¥ OXJIAKICHUS B

Bogopoxe (b).



(puc. 4a) c¢ BBIIEICHWEM THAPUAA JAHTaHA |
kobanpTa. lloBelmeHne Temmeparypsl no 955 C
MIPUBOUT K amopu3alid  HCXOJIHOTO
coenuHeHus (puc. 4b). Bo Bpems HarpeBa B
BaKyyMe€ YacTHYHO IHCIPONOPLUHUOHUPOBAHHOTO
crwiaBa 0 880 °C BOAOPOI BBIIEISICTCS B YETHIPE
sTana ¢ Mmakcumymamu npu 70, 16, 240 u 555 °C.

L:INiMCoL_‘ a=0.5034(2) nm;

¢=0.3987(2) nm
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Puc. 3. JndpaxrorpaMMbl COEJIMHEHU

LaNi; sCo;s: mcxomHoro coenuHeHus (a); mocie
HarpeBa B Bojaopojae 10 880 °C u Boiaepxkku 1,5
gaca (b); mocie HarpeBa B BaKyyMe aMOpPQHBIX
npoaykroB a0 285 (¢) u 940 °C (d); T.str. —
CTPYKTYPHBIH THIL.

ITocne gacTuaHO# mecopOIMU Bomopoaa MpH
330 °C cocTtaB MPOAYKTOB IUCHPOMOPIIMOHUPO-
BaHUs He W3MeHmIcs (puc. 4¢).
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Puc. 4. Tudpakrorpammsl coenunenus: LaNi;Coa:
nociie Harpesa B Boxopoze 10 810 °C u BbIIEPKKHU
1,5 gaca (a), mocne HarpeBa B Bomopoae a0 955 °C
(), mocne HarpeBa B BaKyyMe IPOJYKTOB
mucnporiopuroHuposanus 10 330 °(c).

BoiBoabI
Coenunenne LaNis Co,, x=1,5 u 2,0 Bo BpeMs
HarpeBa 1o 810-950 °C P, =5,0 MPa

YaCTHYHO  JAWCIPOMOPIMOHUPYET Ha  TUAPUL
JIaHTaHa ¥ KOOAJbT WK aMop(hu3yeTcsl.
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